
UNCLASSIFIED

AD 429790

DEFENSE DOCUMENTATION CENTER
FOR

SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. ALEXANDRIA. VIRGINIA

UNCLASSIFIED



NOTICE: When governmnt or other drawings, speci-
fications or other data are used for any purpose
other than in connection vwth a definitely related
government procurement operation, the U. S.
Government thereby incurs no -.-sponsibflity; nor any
obligation whatsoever) and the fact that the Govern-
ment my have fozilatedp furnishej or Im &zW way
supplied the said drawings, specificatioens or other
data in not to be regrded by implicatios or other-
vise as in may Inner licensing the holder or any
other person or corporation, or conveying an 'j4 hts
or permission to mamnufature, use or sell any
patented invention that may in any way be related
thereto.



C-BAND TRIOt)E-CAV~rT OSCILLTOZRS

P1W1XETION Mn 111 IRV 1330 MW.UM

C-)SICON?) QUANFRL!PRQGRUs rmI~
-- j 31 AUMT 1963 T0WN 30 NOV&=a 1963

ef -- :CONX'RCT NO. DA. 36-039-A)4C-O1i7 24('Z)

OR=R NO. 21o49-pp-63-81-81

u. s. APMYf ZIEWMINICS MTR M

i'HIAILPHIA, MMILVAhWNI&

FEB 10!?964

CLASSIFICATION - NONE

RECEVMN TMS DEPARTMEN

GENERAL& ELECTR IC
OWENSBORO, KENTUCKY



C-BAND TRIIEB-CAV'-i OSCIILIATORS, PRDUCTDN ZXGI' MIASNG U

SECOND QlUA.•WM"'EP" PROGR.SS REPORT

31 AUGUST 1962 THROI,3H 30 NOVEMBER 1963

Objective: (1) To optimize performance of the triode-cavity
combination.

(2) To improve manufacturing methods.

(3) To assure more umiformity of product.

( 4 ) To minimize the physical size of the cavity.

(5) To demonstrate 5 units per day production

capability.

(6) To prepare and distribute progress reports.

(7) To prepare the Step II Report covering a
rate of 1,000 units per month.

CnRACT No. M 36-O39-AmC-OI474(E)

ORDER NO. 21049-PP-63-81-81

SIGNAL CORPS IIXDTRIAL PREPARECRESS
PROCUREMET EQUIRDERTS NO. 15

CLASSIFICATION - NORE

REJnT BY - j. D. MARSHALL



TABLE OF CONTENTS

Title Page

... 0 ABSTRACT 1

2.0 "URPOSE 2

3.0 FtRRATIVE AND DATA 3

3.1 TEST EQUIPMENT

3.2 CW OSCILLATOR 4

3.3 Y-1251 CERAMWIC TRIODE FOR CW OSCILIATOR I

3.4 PULSE OSCILLATOR

3.5 y-1252 CERAMIC TRIODE FOR PULSE OSCILLATOR 17

4.o CONCLUIONS 18

5.0 PROGRAM FOR TONEXT IWERVAL 19

5.1 PROGRESS CHART 20

6.0 PUBLICATi0?o, R-PORTS AND CCf.-±zRE•ES 24



1.o0 AZSSTRACT

Pulse and CW cavity oscillators were a, -,Zled for the first engineeri.

sample. Representative life tescs IAve been completed. O!x.ating chara~t-:..

Istics of ci.iities are summarized. Modifications in triode design are being

studied.
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2.0 PJ•OCSE

The objectives of this contract are to optimize performance as defined

specificationb SCL-7001/82 and SCL-7001/83, to improve manufactaring methods,

tu assure moze uniformit5 of product, to minimize the physical size of the cav-

ity, to estab: ish a capability to produce at the rate of 5 units per day each

of oscillator types EL-PO(X-1) and EL-LO(X-1), and to prepare a Step II Report

covering a production rate of 1,000 units per month.

The triode electron tube is the heart of the end device. It has , ".o bee-

established that, to a great extent, zube design intimnztely affects opt -= de-

sign of the cavity. Therefore tube design refinements are expected to improve

product uniformity while maintaining optimum performance in a cavity of the

smallest practical size. Data on tube rerformance and cavity performance must

be taken and evaluated. A tube test specification must be estaolished which

will more accurately predict operation i.n a cavity oscillator.

By evaluation under various condit:.ons, it is intended to reflect the

benefits of this work in optimized cavity performance, and that such performance

is assured during the expected life of the device. This evaluation includes

tests for effects of shock, fatigue, vibration, load variation, supply voltage

variation, ambient temperature cycling, and life tests.

Test requirements for triode and cavity oscillators, types EL-IO(X-1) and

E-L-I.(X-l). are defined by SCL-7001/82 and SCL-7001/83, dated 18 October 1962

and 23 October 1962 respectively, as amended.
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3.9 NARRATIVE AND DATA

The program during this period has consisted of:

1. Preparation of test equilment.

2. Fabrication of triodes and of cavity parts for the first
engineering sample.

3. Assembly ane testing CW and pulse cavity oscillators.

4. Investigation of design refinements in both triodes.

3.1 TEST •QUITRENT

The life test equipment for both the CW and pulse cavit s

has been completed. The units consist of 10 positions for each

type.

Work on the puJse driver adaptor to be used with the universal

pulse test set has been stopped as a universal driver unit is being

constructed for this set which will be satisfactory for testing the

EL-FO(X-1) cavities as well as the Y-1252 tubes prior to assembling

in the cavities. Tnis equipment will be completed in time for the

preproduction run.

A tube Test cavity for the Y-1252 pulse tube has been evaluated

and found satisfactory for tube testing.

Design work has started on a tube test cavity for the Y-.51 CN

tube. This cavity will be used in a universal CW 1F pa-ver output

test set which is part of the general laboratory test equ.4 ;ient.

The temperature cycling test chamber is being checked out with

a five position adaptor panel w'.ich was designed and constructed

for both the CW and pulse cavities. It was found feasible to use
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the existing laboratory chamber. A modulator unit simi.'-,r to the

one used for the pulse life test will be modified to permit tem-.

perature tests to be rim on five cavities s51ltaneonsly. DOX power

stplies are available for the CW cavity tests.

A 4est and assembly area has been assigned excluiively to this

contract. This will allow a closely supervised operation and will

help o make most efficient use of the precision measuring equipment

available. More accura , measurement of performance on life c.:2

thus 1, made than if the frequency measuring equipment were I otely

located and transfer instruments had to be used.

3.2 CW 0SCILAIR, EL-IO(X-l)

Eighteen cavities were assembled using a 5/8" diameter body

similar to that used for the pulse cavity. This design permits

standardization of several - the cavity parts for both the CW

and pzil~e cavities.

Tables I, II, III, IV and V summarize the performance of these

cavities. The following design objectivws are included in the

program for the next sample:

1. Improve the performance at the high frequency end of

the band.

2. Achieve more uniform output across the band.

3. Reduce the plate current to less than 20 mA maximum.

4. Reduce frequency pulli!g wi th load changes.

It is probable that these design goals can be met by further

%djustment of cavity impedances, aelection of grid cylinders to

-4-



TABLE I

TYPe. EL-LO(X-l) C-BAND CW TRIODE
and CAVITY OSCILLATOR

Lperating Characterit~cs - First Engineering Sample

5250 Mc 56o0 mc 6050 M
SN __O Il) ;0 1 PO lb

236 r- 18.1 98 16.8 11 24.5
237 75 17,0 69 16.1 5 25.0
238 12 23.6 18 22.6 F - Max = 5800 Mc
239 29 15.3 32 14.9 F - Max = 5875 mc
240 155 25.2 202 22.2 14 22.3
241 88 18.5 112 18.0 15 20.2
242 75 15.6 92 15.0 8 19.0
243 175 22.0 134 19.5 iC 24.3
244 65 16.. 56 lo.0 7 25.0
245 139 23.6 130 20.0 34 24.5
246 06 22.3 198 19.8 58 21.8
247 61 16.7 65 14.2 5 21.0
248 68 15.0 60 1L.5 4 23.7
249 119 16.8 o08 16.2 19 19.8
250 116 17.8 86 17.0 14 24.3
251 36 24.0 79 21.6 15 25.4
252 53 17.8 100 17.0 7 20.2
253 125 19.3 71 19.0 3 29.5

Objective Specifications

Power output = 5 W m;ai
Frequency Range = 5250 - 6050 Mc
]b = 20 -rAdc max

Ef = 6.3 Vac
"ýbb- 150 Vdc
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TABIE II
TM?£ EL-LO(XO1) C-BAND CW TRIODEana CAVITY OSCILLATOR

Operatin9 3haracteristics - First Frgineering Sa•.ple

Load Variation

F = 54OO mc F = 5900 McSN FL ~ p _d .aF- -~ /- , -cU2
2h0 -1.0 #1.0 *0.5 -0.75 -1.6 -3.h -t.2 -2
241 -2.0 0.0.8 +0.4 -0.6 -4.2 +5.9 &1.5 -,

2h2 -3.2 +1.5 +0.4 -0.5 -h.6 +6.6 +1.8 -0.-5
249 -4.0 +1.4 +0.3 -1.25 -6.6 +8.2 +1.h2 -. 1
251 -4.8 +1.4 +0.4 -1.6 -6.6 +8.0 +1.6 -2.3

Objective Specifications

nF= +3 Pic/S
APo= - 2 db

&f = 6.3 Volts
E!b = 150 Vdc
VSWR= 1.5 + 0.1
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TABLE III

TY'PE EL-LO(X-1) C-BBAN CV TRIODE
and CAVITY OSCILATOR

Operating Characteristics - First Enginezring Sa•ple

Supply Volta•z Variation

F = 5250 mc F = 5950c
SN nF - ,c, - F - Nc/S-db
240 +0.13 -1.26 -0.75 +1.25 +0.75 -2.01 -1.75 +1.5

241 -0.16 +0.45 -1.2 +1.1 -2.32 +2.35 -1.9 13.6

242 -1.52 +1.67 -1.6 .1.55 -3.06 +3.3h -2.b +2.2

243 +0.68 -1.55 -1.55 +1.25 -0.72 +0.56 -2.'5 +

249 -1,38 +.132 -1.65 +1.45 -3.12 +3.24 -2.25 + 5, 5

Objective Specifications

-F -+4 Mc/S
,Po- T 3 db

&f = 6.0 - 6.6 Vac
Ebb = Mh2 - 155 i1dc

-7-



TABIZ IV

TYPJ, 4L-LO (X-1) C-BAND CW TRIODE
and CAVITY OSCILLATOR

Operatin, Characteristics - First Enrineering Swuq4le

Vibration

Pos. Xl Pos X2 Pos. Y1

SN *Freg M-_c/S Po - mw -=--mc/S 7--='-- MCA &---'

237 5950.0 9.5 0.1 0.2 0.4
210 595U.0 13.0 0.2 0.5 O.4
243 5950.0 8.1 0.1 0.2 1.C
244 5950.0 7.7 0.1 0.2 0.3

* Test run at 5950 Mc instead of 5900 Mc to make it compatable with fv' f.-e.

CbJective Specification: .%F m + 2 Mc/S max.

Fatigue

SN Frcg - Mc/S Po - mW F - /S APo -%

237 5950.0 9.5 -0.5 -1
240 5950.0 13.0 -0.5 +23
243 595o.o 8.1 -1.0 + 2
244 5950.0 7.7 0 - 3

ObJcctive Specification: &F z 4 Mc/S; &Po - _ 30%.

Shock

N Freq - Mc/S Po - m' &F - Mc/S e Po -%

245 5950.00 46.0 +3.25 0
247 5950.00 10.6 -2.00 0
248 5950.00 8.0 0 0
251 5950.00 22.0 +1.62 +9.1

ObJective Specifications: ' F - _ 4 Mc/S; ý&Po - + 30%



TABLE V

YP.E EL-LO(X-1) C-BAND CW TRIODE
and CAV/ITY OSCILLATOR

Operating Characteristics - First Engineering SeMple

Life Test

Ij Hours Life F" -Mc/S Po - mW Ib -z &F- M/S 4.Po - %

236 0 5249 262 19.4 ...
94 5251 269 19.9 +2 +2.?

208 5251 269 19.9 +2 +2.7
334 5251 264 19.6 +2 +0.8
429 5251 258 19.5 +2 -1.5
501 5250 252 19.2 +1

250 0 52.40 148 19.4 ..
914 5241 154 19.7 +1 *14.1

208 5241 154 19.7 +1 +). I
334 5239 154 19.7 -1 +.41
429 5241 1514 19.6 +1 +4.1
501 5239 148 19.4 -1 0

2L6 0 5942 94 21.8 --...

94 5942 95 22.0 0 +1.1
208 5942 98 22.0 0 +4.3
334 5942 110 21.9 0 +17.0
429 5942 110 21.7 0 *17.0
501 5942 107 21.5 0 +13.8

252 0 5937 19 19.5 --

94 5939 20 19.5 .2 +5.3
208 5940 21 :9.5 *3 +10.5
334 5940 23 20.0 +3 +21.0
429 5940 25 20.5 +3 +31.6
501 5938 26 20.5 +1 +36.8

Cbjective Specifications: nF - + 8 14c/S; zPo - + 70%; Po - 1.0 mW min.

Ef - 6.3 volts, Ebb - 150 volts, T = 500 Hours.
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provide optimum feedback for specific tubes, and careful adjust-

ment of the output coupling.

Frequency stability over the required ambient temperauture

range has not been fully evaluated due to the equipment limitations.

Preliminary tests indicate that the requirements called for in

specifications SCL-7001/83 can be met.

The first engineering samples to be furnished during The next

period have been tested preparatory to submission. Shock, fatirue

and life tests have been successfully completed. This infon :;ion

is included in Tables IV and V.

3.3 CW TRIODE, Y-1251

Tubes were fabricated with a slightly larger external anode

diameter to pe-mit the use of standard tooling during machining

of cavity parts. Orders for screw machine anodes will not be

placed until dimensional requirements of the cavity have been

established.

Tubes were fabricated with the larger anode diameter for an

internal evaluation of the cavity design and for the second en-

gineering sample. 'L.sting and evaluation bas been started.

Tube design improvements, which were reported in the 7486 P-

Contract No. DA 36-039-SC-86738, have been successfully applied to

the Y-1251. The new cathode spray masks were used during cathode

coating to prevent loose particlee of coating material. Heaters

were used which had the surface cf the heater coating darkened

with tungsten. Tests on these tubes are still in progress.

-10-



3.) LUISE OSCIATOR, EL-!o(X-l)

Tables VI, VII, VIII, IX and X show the operating character-

istics achieved with eighteen first engineering sample cavities.

The areas where additional engineering effort is required are:

1. Develop techniques for pre-selecting grid resistor3

before assembly.

2. Improve the performance at the high frequency end of

the band.

3. Reduce the frequency pulling with load variation.

Some progress has been made in esteblishing a correlation be-

tween the grid resistor required for 600 mA peak plate current in

the tube test cavity and the value of grid resistor required in

the type EL-PO(X-1) cavity for the same current. As more data

from additional tubes and cavities are accumulated, this factor

should resolve itself.

The power output response across the band and the frequency

pulling can be optimized by careful adjustment of the output

coupling and, where necessary, selection of grid cylinder lengths

to match tube characteristics.

As in the CW cavities, temmperature .testing ±. has n.ot been com-

pleted due to equipment limitations, but preliminary data indi-

cates that the requirements in SCL-7001/82 can be met.

The first engineering samples to be furnished during the next

period have been tested preparato'y to submission. Shock, fatigue

and life tests have been successfully completed. This information

-11-Ii
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TABIZ VI

TYPE IZ..PO(X-1) C-BAND PULSED TRIODE
m-2 'A ''" OGCILLATOC

Operating Characteristics - First Engineering SampLy

Peak :,ower Ou'zput - Watts Peak Plate Current - mA
Frequency - Vc/S . Frequency - li/S

SN 5350 5.0oo 5650 5900 5950 5350 5400 5650 5900 5950

100 72 80 70 55 43 560 560 530 500 490
101 180 190 125 88 77 640 630 600 570 570
102 61 62 55 36 32 430 430 420 390 380
103 58 62 64 42 37 450 450 460 420 ),10
lob 137 137 127 86 74 600 600 600 550 540
105 100 105 67 36 30 800 800 640 580 570
!06 60 65 55 32 28 590 590 51o 4,4o 440
107 72 82 67 35 30 640 650 610 510 490
108 28 35 50 33 29 700 680 700 650 650
109 137 111 69 42 34 900 850 700 630 630

11o 155 15o 110 77 72 660 630 560 490 490
111 125 122 80 58 48 650 630 550 500 490
112 128 140 127 85 72 700 700 660 590 580
113 202 200 140 81 65 750 720 640 570 550
114 42 48 50 46 41 640 640 630 590 590
115 55 57 58 38 26 450 U-0 440 420 410
116 78 75 60 47 38 630 610 560 510 500
117 100 98 62 38 32 640 620 550 460 450

Cbjective Specifications

Peak Power - 30 Watts min.
Freq. Range - 5350 - 5950 1c
Peak Current - 600 mA max.

&f = 6.3Vac
eb - 1000 V pk.
prf- 4000 pps
tp - 0.5 usec.
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TABIZ VII

TYPE EL-PO(X-1) C-BAND PULSED TRI•D•
and CAVIT' OSCILLATOR

Operating Characteristics - First Engineering S,,le

Load Variation

F - 5400 Mc F - 5900 Mc
SN F F -MC/s ,po -_

100 -3.6 +3.2 +0.4 -0.6 -1.2 +1.h +0.7 -0.85
101 -2.1 +2.0 +0.2 -0.5 -0.3 +0.2 +1.05 -1.2
102 -4.5 +5.5 +0.75 -1.05 -1.7 +1.5 +1.0 -1.0
103 -4.9 +5.9 +0.6 -1.3 -1.4 +1.2 +2.0 -0.75
104 -4.2 +6.5 .0.5 -1.0 -1.4 +1.7 +0.6 -0.95
105 -3.2 +1.6 +1.1 -0.o -0.3 +0.6 +1.35 -1.4
1o6 -4.5 +4.4 40.9 -1.2 -1.0 +.0.8 +0.75 -1.05
107 -2.9 +1.9 +0.7 -1.0 -0.6 +0.2 +1.1 -1.3
Io08 -2.6 +2.8 +0.9 -0.35 -1.0 +0.3 +1.35 -1.55
109 -5.6 +3.7 .1.3 -0.65 -0.9 +1.2 +1.3 -1.45
110 -2.6 &2.7 +-0.4 -0.45 -1.6 +1.0 +0.7 -0.75
111 -2.8 *2.8 40.3 -0.6 -1.0 +1.0 +0.35 -1.1
112 -2.0 ,3.6 40.2 -0.6 -0.8 +1.6 *0.35 -1.4
113 -2.6 .3.6 ,0.5 -0.5 -1.1 -1.8 +,0.75 -1.2
!14 -3.4 +3.0 *0.9 -1.6 -1.0 +0.6 -0.7 -0.35
115 -2.7 +3.6 rj.35 -0.65 -1.0 #2.0 .0-5 -1.25
116 -2.5 ,2.1 ,1.0 -0.75 -1.2 +0.6 .0.9 -1.25
117 -1.8 .2.9 +.0.3 -0.6 -0.8 +0.6 +0.95 -1.15

Wbjectlve Speciflcations

AFm -+ 3 MC
-po 2 db

VswR- T.5 + o.1

Ef - 6.3 Vac
eb - 1000 V pk.
prf- 4000 pps
tp - 0.5 usec.

-13-



TANSv ln

TYPE EL-PO(X-1) C-BAND PULSED TRIODE
and CAVITY OSCILLATOR

Ope•Lting Characteristics - First Engineering Sample

Supply Voltage Variation

F u 540o Mc F - 5900 McSN F Mc/g ;3ýý -db ,oF _M/ &,po -db

i00 -0.15 +0.9 -3.1 +1.9 -0.26 40.67 -3.05 +2.7

101 -4.O *h.O -2.5 +0.7 -5.0 +4.0 -1.55 +0.6

111 -3.3 +4.38 -1.35 *0.2 -1.67 +1.93 -1.65 +0.45

n16 -2.55 +3.09 -1.3 +0.45 -1.16 +0.79 -1.7 +0.75

117 -4.68 4*.4 -2.4 +o.5 -1.73 +0.85 -2.55 +1.2

Cbject ive SpecIficatlons

,,,F - + 8 Mc/S
,a~po" 3 db

Ef 6.0 - 6.6 Vac
eb * 950 - 1050 V pk.
prf- 4000 pps
tp - 0.5 usec.



TABMI IX

TYPE EL-PO(X-1) C-BAND PULSE TRIODE
and CAVITY OSCILLATGR

Operating Characteristics - First Engineering Sample

Vibration

Pos. XI Pos. X2 PCs. Y.
SN Freq - Mc/S po - Watts t27 S .17-- W, --

100 5900 42 < 0.1 <0.1 o0.1
lob 5900 85 < 0.1 0.2 0.1
Ic,5 59.o 30 < 0.1 <0.1 <o..
106 5900 33 0.3 0.4 0.3

Objective Specification: &F - * 3.0 Mc/S Max.

Fatigue

s F Freg - Mc/S po - Watts z0 - Mc/S ýpo -

1co 5900 L2
iO4 5900 85 NOT•
105 5900 )0
106 5900 33

NOMTE No detectable change in frequency or power output was seen.

Cbjective Specifications: ý&F - + 8 Mc/S; &po -, 20%.

Shock

sN_ Freg - W/s po - WattJ .F - MA/S -po

107 5900.00 46 -1.50 *15.2
108 5900.00 39 -1.79 -7.7

S 5900.00 -2.43 +18.2
115 5900.00 80 -0.13 -6.3

Objective SpecificaLion: &F - 8 Mc/S; &po - + 20%

-15-



TAMZ X

TYPE J•-PO(X-1) C- BAND PULSE TRIODIZ
and CAVITY OCCIUXLOR

Operating Characteristics - First Engineering Sample

Life Test

SN Hours Life F-Mc/S po-Wtts " &F-MI/S

102 0 5391 91 4140 --..
25 5393 67 400 +2 -26
50 5392 77 400 +1 -15
75 5388 63 360 -3 -31

100 5387 57 360 -4 -37

103 0 5396 91 450 -- --
25 5395 79 42o -1 -13
50 5396 98 460 0 + 8
75 5390 86 4o40 -6 - 5
100 5389 84 440 -7 - 8

112 0 5894 99 600 --
25 5899 91 590 75 - 8
50 5898 101 600 ,14 , 2
75 5892 91 560 -2 - 8
100 5895 90 560 1 - 9

113 0 5900 104 620 ....
5900 lo4 620 0 0

50 5900 112 640 0 + 8
75 589h4 97 600 -6 - 7
100 5894 83 590 -6 -20

objective Specifications

,-,F - + 8.0 Mc/S Max Ef a o.3 volts
Apo= + 50% Max eb a 1000 volts, tp m 1.0.0.5 usec
Do - 70 Watts Min Prf- 2000 pps, approx.
T - 100 Hours F 5900and5b00mc

-16-



is included in Tables IX and X.

3.5 Y-1252 CERAMIC TRIOES FOR PULSE O6CIIhATOR

Tube design improvements already discussed (3.3 - page 10)

ve.- also applied in the ceramic triode for pulse operation. A

spray mask similar to that used for the .100" diameter cathode

of the Y-1251 has been used during the costing operation on the

.120" diameter cathodes of the Y-1252.

Testing awd evaluation of tubes fabricated for the r•cond

engineering sample is nov complete. Initial assembly of the&

tube-cavity oscillators vill be done during the next period.

Aging and stabilizing schedules are being studied to establish

tube processing vhich vil eliminate or reduce oscilator re-adjust-

ment due to changing tube parameters during early life. The present

technique is to allow for a run-in period in the oscillator, follov-

ed by re-adjustment or substitution of the grid resistor.

-17-



14,o cowmm~IO

The first engineering sample Is being prepered for submiusion. Shook,

fatiguew, and life tests have been successfully copleted. Wffoe. vill be a&M,

to Imrve performance at the high frequency end of the band and to -educe

frequency pulling with load variation. Satisfactory Inclusiom of darkened

heaters and the use of improved spray masks has been done for ceramic triodes

for both (74 and pulse operation.



5.0 PIOILM FYOR 'IU DR M ndY

Work will continue toward optimizing cavity dimesione and establPILL:.r

assembly teohniques, Date win be accimulated to permit pre-sleotiom of

grd resistomi and cylinder lengths to match Lndivual tube charscteristics.

The temperature test chamber and associated equipment vwil be completed and

tests vill be rnm on cavitLes from the first engineering sample. Life Lost-

iog of the CW cavities from the first engineering amle viii continue to

failure or until the positions ane required for current production units.

Aging and stabilizing schedules will be established for both T-125 and

Y-225•2 Life tests for evaluating effects on tube characteristics and oscil-

lator performance vill be started.

-19-
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6.0 ?tJDyV'i.I0, mawm1' AND commmaE

6.1 a PULicATIos - None

6.2 RKP0EU8 - First Quarterly Progress Pport
29 April 1963 through 30 August 1963

6.3 COjfHIBflS

1. Organizations and personnel presents

tBAMIA
L. Coblentz

General Electric Co.
J. D. Campbell
L. F. Jeffrey
J. D. Marshall
H. L. Thorson

Place and Dates
General Electric Co.
Owensboro., Mentuck7

15 October 1963

Subject:
Review of progress to date and to discuss future
schedule.

2. Organizations and personnel present:

TRAK IMierovav. Corp.
B. P. Gregory

General Electric Co.
L. F. Jeffrey

Place and Date:
TUXK microwve~ Corp.
Tampa, Florida

October 7 and 8, 1963

Subject:
To discuss cavity parts '.*Jng supplied to 0.Z. under
sub-contract and to vitnevi inspection and testing of
these parts.
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